Immune functioning in non lymphoid organs: the liver.
The liver is the primary hematopoietic organ of the mammalian body during the fetal stage. The postnatal liver retains immunologically important functions and contains a substantial population of immunologically active cells, including T and B lymphocytes, Kupffer cells, liver-adapted natural killer (NK) cells (pit cells), natural killer cells expressing T cell receptor (NKT cells), stellate cells, and dendritic cells. The liver is the major site of production of the acute phase proteins that are associated with acute inflammatory reactions. Kupffer cells have an important role in the nonspecific phagocytosis that comprises a major component of the barrier to invasion of pathogenic organisms from the intestine. Hepatic NK and NKT cells are important in the nonspecific cell killing that is important in resistance to tumor cell invasion. The liver has a major role in deletion of activated T cells and induction of tolerance to ingested and self-antigens. Disposal of waste molecules generated through inflammatory, immunologic, or general homeostatic processes is accomplished via the action of specific endocytic receptors on sinusoidal endothelial cells of the liver. Age-related changes in sinusoids (pseudocapillarization), autophagy, and functions of various hepatic cell populations result in substantial alterations in many of these immunologically important functions.